Abstract. 
Introduction

28
Upper extremity (UE) coordination deficits are commonly noted in neurological patients [1] [2] [3] [4] . ically, the upper extremity is the basis of our fine motor skills, which are extremely important in the 30 proper execution of activities of daily life [5] . Knowing what parameters of coordination is in healthy 2. Methods 
Subjects and clinical assessment 49
Kinematic data of the UE was collected at the Vilnius University Hospital Santaros Klinikos, Center 50 of Neurology. In total, 54 subjects were enrolled in the study. Twenty-four healthy controls (17 women 51 (71%), mean age ± standard deviation (SD): 28± 3.97 years and 7 men (29%): 31.14 ± 5.67 years) and 52 34 MS patients (21 women (62%): 42.19 ± 12.55 years and 13 men (38%): 36.46 ± 13.07 years) who 53 met the following inclusion criteria: (1) multiple sclerosis diagnosis, (2) at least 18 years old, (3) EDSS 54 score, (4) the ability to sit and move the UE, (5) the ability to understand and follow verbal instructions.
55
Exclusion criteria were: (1) EDSS score < 1.0 points, (2) healthy people with a history of neurological 56 or psychiatric disorders or the use of psychoactive drugs, (3) UE plegia, (4) other diseases or states 57 influencing motor control of upper extremities. The MS group was divided into subgroups MS1, MS2, 58 MS3, MS4, and MS5 with corresponding clinical evaluation according to the EDSS.
59
Clinical evaluation was based on a neurological examination and the level of disability was measured 60 using the EDSS [9] . EDSS score ranged between 2.0 and 6.5 in all MS patients. The FNT test was
61
performed with eyes open and closed.
62
All the participants in the study provided their informed consent and the study was approved by the 
Experimental setup
65
The FNT was performed whereas IMUs -wireless 9DOF inertial sensors (Shimmer Research, Dublin,
66
Ireland) were attached to the UE. The kinematic data of the UE was collected. Six sensors were fixed 67 to both UE segments on centres of mass: one on each arm, each forearm, and each hand (Fig. 1) . The After an audible signal the subject started to perform the task to touch his/her nose with the tip of 71 index finger as quickly and as accurately as possible (Fig. 1, position 2) and then return the hand to the All values are represented as mean ± SD. a -significant difference between CG and MS (P < 0.05); b -significant difference between MS1 and MS (P < 0.05); c -significant difference between right and left UE (P < 0.05). signal was filtered using 2nd order Butterworth low-pass filter with a cut-off frequency of 5 Hz and then 79 was normalized.
80
Temporal parameters were calculated from forearm angular velocity. The time interval between the 81 start of movement to end was defined as movement time (t m ). Time to peak angular velocity (t PS ) 82 is expressed in percent from start position 1 to ω 1peak . Additionally, differences in time and angular 83 velocities were calculated respectively as follows: t dif = t NT − t R and ω dif = ω 2peak − ω 1peak .
84
Spatial parameters were obtained by integrating the filtered raw gyroscope signal. ROM was calculated 85 as difference between the maximum and minimum amplitude of segment.
86
The following tests were used to verify the existence of a possible relationship between the variables 87 examined: Shapiro-Wilk normality test (P < 0.05) was used for verifying data normality. Normally 
